which bind to multiple sites within the 500 bp stripe 3 enhancer. However, candidate transcription factors that might activate stripe 3 have not yet been identified. We now report that D-Stat functions in stripe 3 expression. Thus, the D-STAT protein appears to play an important role in the segmental pattern formation in the early embryo by activating specific stripes of pair rule gene expression, and from these and the earlier experiments on HOP (Binari and Perrimon, 1994) it appears that the JAK-STAT pathway is active in Drosophila development.
Results

Recovery of Drosophila cDNA Encoding a D-STAT-like Protein
To search for a possible Stat gene in Drosophila, an embryonic (0-24 hr) cDNA library was screened by polymerase chain reaction (PCR) amplification of possible STAT-coding sequences. Degenerate oligonucleotides representing the most highly conserved sequences (the src homology domain 2 [SH2] region and the putative SH3 region) of the mammalian STAT proteins were prepared. By PCR amplification, a DNA fragment that matched the mammalian consensus Stat sequence in 18 out of 34 positions was cloned and sequenced (residues 619-653; Figure 1A ). Using this fragment, two full-length cDNA sequences were recovered that differed in the region of residue 700 ( Figure 1A , shaded residues). Seven additional amino acids, possibly from an included extra exon, were encoded in the longer form (inserted at residue 698), near the carboxyl end of the SH2 domain. Mammalian Stat genes have many exons (>20), some encoding as few as 14 amino acids, and differential The wild-type stripe 3 enhancer directed expression of a stripe of lacZ in position 3 that is similar in intensity to stripe 2 ( Figure 8A ). In addition to the major stripe in the embryos containing either the stripe 2 or stripe 3 enhancers, there were in each case subsidiary stripes. An anterior stripe that was weaker than stripe 2 was observed in the strain carrying the stripe 2 enhancer. This stripe does not correspond to a known structure and is thought to be dependent on vector sequences outside the eve enhancer lacZ region (S. S., unpublished data). Strains carrying the wild-type stripe 3 enhancer exhibited a strong stripe 3 expression as well as a weaker stripe 7 expression. Mutating the lower affinity tern. However, we detected a significant degree of variing the S1 and S2 sites were shown to bind to the actiability in the disrupted patterns. For example, during vated D-STAT (only labeled S2 is shown in Figure 7) , the period when the stripes are being initially activated, with S2 showing somewhat stronger competition than there was a significant delay in the expression of stripes S1 in a competition assay (data not shown).
3 and 5 in about 30% of the embryos (compare Figures  9A and 9B ). Later in cycle 14 (about 2.5-3 hr postfertilizaIn Vivo Role of D-STAT-Binding Sites tion), we detected a number of embryos (10%-15%) that We next performed a series of P-element transformation contained globally disrupted patterns composed of 5 experiments to determine whether the binding sites stripes (Figures 9D and 9F) . It is very difficult to deteridentified by homology and in vitro binding experiments mine which stripes are missing in these embryos bewere required for the correct expression of the stripe 3 cause of the aberrant spacing of the stripes that are response in vivo. Four lacZ reporter gene constructs present. Another significant fraction (10%-15%) of the were prepared using either the wild-type stripe 3 enembryos showed aberrantly spaced seven-stripe pathancer or enhancers that contained mutations either terns (data not shown). Such variability is not surprising individually in S1 or S2 or in both binding sites (Figure given the incomplete penetrance of the mutation in the 7). Embryos from transgenic fly lines containing these stat HJ stock. However, these results strongly suggest constructs were then assayed for lacZ RNA expression that wild-type D-STAT function is necessary for normal by in situ hybridization. The lacZ expression driven by EVE stripe patterning and, hence, for normal develthese mutated enhancers was compared with that diopment. rected by the wild-type stripe 3 enhancer. To control for copy number and levels of stripe 3 expression, lines carrying the wild-type and mutated stripe 3 enhancers 
